Background. Behçet's disease (BD) is a complex multisystemic disease with an unknown origin, which presents with aphthous and genital ulcers, cutaneous lesions, arthritis, ocular lesions, and defects in the gastrointestinal and central nervous systems.
Introduction
Behçet's disease (BD) is a chronic, recurrent inflammatory disease capable of affecting multiple systems; it is mostly presented with mucocutaneous, ocular, articular, vascular, and neurological symptoms. Although the etiology of the disease is not yet fully understood, it has been related to viral, bacterial, genetic, environmental, psychological basis; toxic, coagulative and immune factors have also been suspected. 1, 2 Neutrophil hyperfunction, vasculitis and autoimmune response are the 3 major pathophysiological changes that play an important role in the disease pathogenesis. 3 After the publication of studies which showed an increase in immunoglobulins, immune complexes, complement, and acute phase reactants in BD, the disease was classified among autoimmune disorders. 4 Cytokines predominate in most immune mechanisms. These proteins are synthesized from several cell types which are important mediators in different immune mechanisms. Proinflammatory cytokines and mediators can be effective in BD prognosis. 5 Many studies have been carried out on serum cytokine levels to enlighten the etiopathogenesis of BD. These include interleukins (IL): IL-2, IL-4, IL-6, IL-8, IL-10, IL-12, IL-17, IL-18, and also interferon gamma (IFN-γ) and tumor necrosis factor alpha (TNF-α). 1, [4] [5] [6] [7] Interleukin-20 (IL-20) is a cytokine that belongs to the IL-10 family with an amino acid sequence very similar to that of IL-10. It is expressed from the active monocytes, keratinocytes and endothelial cells. 8 Interleukin-20 exerts its biological effects via type I and type II receptors composed of IL-20 R1 and IL-20 R2 complex chains, respectively. Intracellular domains of both receptors are in contact with Janus kinase 1 (Jak1) and tyrosine kinase 2 (Tyk2). 9, 10 The importance of IL-20 receptors has been shown in several inflammatory diseases, but the mechanism of action and pathophysiological significance is not yet fully understood. T cells and cytokines play an important role in immunological disorders. A variety of proinflammatory cytokines are expressed, including IL-1, IL-2, IL-6, IL-8, IL-12, IFN-γ, and TNF-α. Among these proinflammatory cytokines, IL-1β and TNF-α have proven to induce IL-20 secretion, especially from cells like macrophages and synoviocytes. Interleukin-20 itself increases the contribution of neutrophiles, monocytes and T cells to inflammation by directly inducing monocyte chemoattractant protein 1 (MCP-1) and IL-8 production. Several studies have demonstrated that IL-20 plays a role in inflammatory diseases, such as rheumatoid arthritis, psoriasis and atherosclerosis. [11] [12] [13] In the study on atherosclerotic plaques, IL-20 was shown to increase the synthesis of fibroblast growth factor (β-FGF), vascular endothelial cell growth factor (VEGF) and matrix metalloproteinase-2 (MMP-2), which are related to chronic inflammation and atherosclerotic angiogenesis. In the study conducted in the patients with rheumatoid arthritis, IL-20 has been shown to increase the synthesis of TNF-α, IL-1β, IL-6, IL-8, and MCP-1. 14 In this study, we concentrated on serum IL-20 levels. We compared serum IL-20 levels with levels of erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP), which are known to be elevated in inflammation. We aimed to detect the role of IL-20 in BD pathogenesis and its relation with disease activity.
Material and methods
A total of 45 patients (20 male, 25 female) diagnosed with BD according to the diagnosis criteria determined by the International Study Group for Behçet's Disease, admitted to the Clinic of Immunology in the Dışkapı Yıldırım Beyazıt Training and Research Hospital (Ankara, Turkey) were included in the study (17 inactive and 28 active patients). Patients having any other acute or chronic inflammatory disease which might affect IL-20 levels were excluded from the study. The control group was composed of 25 healthy individuals (16 male, 9 female) with no acute or chronic illness. Behçet's disease activity was determined by patients filling out the Behçet's Disease Current Activity Form (BDCAF). 15, 16 Study groups were designed as BD patients (active and inactive groups) and healthy controls. Demographic features of all participants were recorded. Venous blood samples were collected from the participants after 12 h of fasting. Blood samples collected for IL-20 analysis were centrifuged at 4000 rpm for 10 min. Separated sera were aliquoted into Eppendorf tubes and stored at -80°C until the time of analysis. USCN Human IL-20 ELISA kit (USCN Life Science Inc., Wuhan, China) was used for serum IL-20 level detection. Prior to the study, the frozen specimens were allowed to melt at room temperature. Apart from IL-20 levels, also CRP, ESR and white blood cell (WBC) parameters, which are known to be related with disease activity, were detected from the same samples. C-reactive protein was studied with the immunoturbidimetric method, while ESR was studied with the Westergren method, and WBC analysis was made by the volume, conductivity, scatter (VCS) technique.
Ethical approval
All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. The study was approved by the ethical committee (No. 02.04.2010/16).
Informed consent was obtained from all individual participants included in the study. detected (r = 0.604; p < 0.001). No significant correlation was found between serum IL-20 levels and ESR and CRP parameters (r = 0.268; p = 0.075 and r = 0.001; p = 0.995, respectively) ( Table 4) .
The IL-20 levels in patients with aphthous ulcers were significantly higher than the in patients without aphthous ulcers (p = 0.006) ( Table 5 ). The IL-20 levels of patients with or without genital ulcers, uveitis, skin lesions, and arthralgia did not show any significant difference (p-values: 0.232, 0.181, 0.207, and 0.181, respectively).
Discussion
Behçet's disease is a chronic, recurrent inflammatory disease which is presented with mucocutaneous, ocular, articular, vascular, and neurological symptoms. Neutrophil hyperfunction, vasculitis and autoimmune response are
Statistical analysis
Data analysis was made with Statistical Package for the Social Sciences (SPSS) for Windows v. 11.5 software (SPSS Inc., Chicago, USA). The normality tests were made with the Shapiro-Wilk test. Descriptive statistics of normally distributed continuous variables are illustrated as mean with standard deviation (SD)
Results
The patient group consisted of 45 patients, 20 males (44%) and 25 females (55.6%), while the control group consisted of 16 males (64%) and 9 females (36%). The mean age of the patient and control groups was 41.5 ±11 years and 29.2 ±5.3 years, respectively (Table 1) . Among the patients diagnosed with BD, 18 (40%) had aphthous ulcers, 9 (20%) had genital ulcers, 6 (13.3%) had uveitis, 5 (11.1%) had acneiform skin lesions and erythema nodosum, 3 (6.7%) had neurological findings, 2 (4.4%) had pulmonary thromboembolism, and 9 (20%) had arthralgia (Table 2) . When compared with the control group, the IL-20 levels of the active patient group were significantly higher (p < 0.001). Moreover, the IL-20 levels of the active patient group were higher than the IL-20 levels of the inactive patient group, and the difference was statistically significant (p < 0.001). There was no statistically significant difference between the IL-20 levels of the inactive patients and the control group (p = 0.2) Erythrocyte sedimentation rate was higher in the patient group (p < 0.001) ( Table 3) . Also, serum CRP levels were significantly higher in the patient group when compared to the control group (p < 0.001) ( Table 3) .
In symptomatic BD patients, a moderate positive correlation between serum IL-20 levels and symptoms was the 3 major pathophysiological changes that play an important role in the disease pathogenesis. Although the etiology of the disease is not yet fully understood, it has been related to viral, bacterial, genetic, environmental, psychological, toxic, and immune factors. The most common hypothesis is that in patients with a genetic tendency to the disease, an uncontrolled immune response occurs, which in turn is triggered by infective (viral, bacterial, etc.) agents, heat shock proteins or autoantigens, and results in the occurrence of vasculitis. 4 After the publication of studies which showed increases in immunoglobulins, immune complexes, complement, and acute phase reactants in BD, this disease was classified among autoimmune disorders. 5, 6 Cytokines are known to be predominant in several immune mechanisms. These proteins are synthesized in different cell types which are important in immune-inflammatory reactions. Proinflammatory cytokines may also have a role in BD prognosis. 13 To enlighten the etiopathogenesis of BD, several studies on serum cytokines, including IL-2, IL-4, IL-6, IL-8, IL-10, IL-12, IL-17, IL-18, IFN-γ, TNF-α, and leptin, have been carried out. 7 Interleukin-20 is a member of the IL-10 family of cytokines. It is expressed from the monocytes, keratinocytes, synoviocytes, and endothelial cells. 8 The family of IL-10 cytokines are a group of cytokines encoded in the same genomic region, showing similarities in protein structures and in the receptors they use. Interleukin-20 exerts its effects over type-1 and type-2 receptors. These receptors have shown to be expressed from 25 different tissues, including the brain, kidneys, heart, lungs, small intestine, and skin. 17 In many inflammatory diseases, the importance of IL-20 and its receptors have been proven. But the mechanism of action and pathophysiological significance remains uncertain. Cytokines and T cells play an important role in disorders with immunological basis. Several proinflammatory cytokines are exposed, including IL-1, IL-2, IL-6, IL-8, IL-12, IFN-γ, and TNF-α. Among these cytokines, IL-1β and TNF-α are known to induce IL-20, especially from cells like macrophages and synoviocytes. Indeed, IL-20 is known to induce the activity of neutrophiles, monocytes and T cells in inflammation by increasing MCP-1 and IL-8 expression. [11] [12] [13] Inflammatory cytokines like TNF-α, IL-6 and IL-8 have been shown to increase in BD and correlate positively with the disease activity. 8 That is why IL-20 may also play a role in the pathogenesis of BD. When the skin samples of psoriasis patients and healthy controls were compared, IL-20 expression was shown to be elevated clearly in the areas of skin lesions; in another study with polymerase chain reaction (PCR), IL-20 levels were found to be 100 times higher than IFN-γ levels in the psoriatic skin. 12, [17] [18] [19] [20] In a study conducted in 2004, IL-20-IL-20 receptor complex expression was shown in both the synovial membranes and synovial fibroblasts of patients with rheumatoid arthritis. That study demonstrated that IL-20 induces the expression of proinflammatory cytokines, like TNF-α and IL-1, in the synovial fibroblasts, which indeed plays an important role in the pathogenesis of rheumatoid arthritis. 21 In 2008, Li et al. claimed that IL-22, IL-19 and IL-20 played a role in the pathogenesis of autoimmune uveitis and autoimmune intraocular inflammatory disease with increased gene expressions. The study was performed on the RNA samples of 50 patients with noninfectious autoimmune uveitis. 22 In this study, we compared the IL-20 serum levels of BD patients with those of healthy controls. Besides this, we compared IL-20 levels in active and inactive disease states to verify if IL-20 can be an activation marker, like CRP, ESR and WBC parameters. Serum IL-20 levels were significantly higher in the patient group when compared to the control group. Especially in the active BD patients, serum IL-20 levels were significantly higher than in the control group. The reasons underlying this situation might be that IL-20 is a proinflammatory cytokine and it contributes to the settlement and maintenance of chronic inflammation, and many other unknown factors. There was no statistically significant difference between the serum IL-20 levels of the control and inactive patient groups. This may be due to suppressed immunological reaction and inflammation in the inactive patient group under the influence of medication. Besides this, CRP, ESR and WBC levels were detected to be higher in the patient group when compared to the control group.
Conclusions
Higher IL-20 serum levels in BD patients in comparison to the control group and were found. Also, higher IL-20 levels in the active group, when compared to the inactive group, and the correlation of IL-20 levels with standard activation markers, like CRP and ESR, present the possibility that IL-20 plays a role in the complex process of disease formation and activation. However, more detailed and large population-based studies need to be carried out to confirm the direct role of IL-20 in BD pathogenesis.
